Csk regulates integrin-mediated signals: involvement of differential activation of ERK and Akt.
Csk phosphorylates Src family tyrosine kinases and down-regulates their activities in vitro and in vivo. To gain insight into the integrin-mediated cellular functions of this negative regulator of the Src family, we examined integrin-mediated signals in Csk-deficient fibroblasts (Csk(-) cells) and their stable transfectants expressing re-introduced Csk (Csk(-)/Csk cells). Integrin-mediated activation of extracellular signal-regulated kinase/mitogen-activated protein (ERK/MAP) kinase in Csk(-)/Csk cells upon adhesion to fibronectin or laminin-10/11 was down-regulated, whereas Akt activation increased. Interestingly, the suppression of ERK-MAP kinase activation in Csk(-)/Csk cells was restored by overexpression of a dominant-negative Akt. In agreement with these results, Csk(-)/Csk cells were more resistant to apoptosis induced by serum depletion, but were less proliferative, compared with Csk(-) cells. These results, taken together, demonstrate that Csk is an important regulator of integrin-mediated signaling and cellular behavior.